Nitric oxide donors mediate vasodilation in human placental arteries partly through a direct effect on potassium channels.
We have investigated the involvement of potassium channels in the NO-induced relaxation of small ET-1 precontracted arteries from placentas of normal pregnancies in the presence of the potassium channel modulating agents charybdotoxin, 4-AP, glibenclamide, TEA and the blocker of soluble guanylyl cyclase, ODQ, respectively. We have studied the effect of the NO-donor S-nitroso-N-acetylpenicillamine (SNAP) in vessels precontracted by different concentrations of potassium and we have also investigated the presence of BK(Ca) channels in placental arteries by immunohistochemistry and immunoblotting. Our results show that charybdotoxin, an inhibitor of large- and intermediate-conductance Ca(2+)-activated potassium channels, inhibits relaxation in placental arteries. In presence of both charybdotoxin and ODQ, the inhibition of relaxation was significantly stronger, which indicates that NO-induced relaxation of human placental arteries is partly mediated through cGMP, and partly through a direct effect on potassium channels of the BK(Ca) type. The NO-donor SNAP preferentially relaxes contractions induced by 75 mM K(+) as compared to 100 mM K(+). This effect profile is a unique feature of drugs acting by K(+) channel opening. The immunohistochemistry shows that BK(Ca) channels are located both in smooth muscle and in endothelium in placental arteries.